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Abstract 
According to the water quality monitoring data for Bashang section of Jian-gang reservoir conveying water for 
South-North Water Transfer Project from 2006 to 2009, individual evaluation, overall merit and evaluations of flood 
season and non-flood season were employed for water environmental quality evaluation with visualize classification 
on the ground of water quality standard classification, the results indicated that the evaluation indexes of flood season 
were higher than that of non-flood season and overall merit were with class ĉ, thus overall water quality was good 
enough for satisfying water quality requirements for supplying of South-North Water Transfer Project, the water 
quality of non-flood season was better than the flood season. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
South water to north was a great strategic foundation engineering in the early 20th century which was 
not only interbasin water transfer engineering, but also a great ecological project in the viewpoint of 
environmental protection. Bashang Section of Jian-gang reservoir was located in Jian-gang county, 
Zhengzhou city, Henan province, mainly responsible for alleviating water shortage for twenty more 
metropolises and promoting economic growth in mid-china. As a result the relatively high standard and 
long-term stabilization of water quality must be guaranteed. In this study the water quality was evaluated 
on the basis of the reservoir monitoring data from 2006 to 2009. The water quality of the reservoir and its 
variation trend with time were obtained for investigating systematically the ecological environment along 
reservoir region. 
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2.Materials and methods  
2.1.Materials 
1) Evaluation sections: the Bashang effluent section of Jian-gang reservoir was chosen as the water 
quality evaluation.
2)Evaluation parameters and standards: The water quality characteristics were totally classified as 
physical and chemical properties, in order to reflect actual water quality condition for the reservoir region, 
the index system for water environment quality evaluation must adopt principal water quality parameters, 
especially frequently-used parameters in water environment quality evaluation, hence seventeen 
evaluation parameters were selected including eight indexes of DO, CODMn, NH3-N, TP, As, Hg, Cr
6+,
Ar-OH. Five-category evaluation standards were made up based on the Environmental quality standards 
for surface water (GB3838-2002). 
TABLE 1 ENVIRONMENTAL QUALITY EVALUATION STANDARDS FOR SURFACE WATER 
Evaluation 
indexes
ĉ Ċ ċ Č č
DO 7.5 6 5 3 2 
CODMn 2 4 6 10 15 
CODCr 15 15 20 30 40 
BOD5 3 3 4 6 10 
NH3-N 0.15 0.5 1 1.5 2 
TP 0.02 0.1 0.2 0.3 0.4 
TN 0.2 0.5 1 1.5 2 
Cu 0.01 1 1 1 1 
Zn 0.05 1 1 2 2 
Fluoride 1 1 1 1.5 1.5 
As 0.05 0.05 0.05 0.1 0.1 
Hg 0.00005 0.00005 0.0001 0.001 0.001 
Cd 0.001 0.005 0.005 0.005 0.01 
Cr6+ 0.01 0.05 0.05 0.05 0.1 
Pb 0.01 0.01 0.05 0.05 0.1 
Cyanide 0.005 0.05 0.2 0.2 0.2 
Ar-OH 0.002 0.002 0.005 0.01 0.1 
mg/L 
2.2. Methods 
    The overall merit for water quality can be divided into individual parameter evaluation method and 
multiple parameters evaluation method, particularly individual parameter evaluation was the foundation 
of all water quality evaluation, for this reason visualize classification [1-2]based on Environmental 
quality evaluation standards was employed for individual water quality evaluation, which have 
advantages of simple computational formula, visual and direct computational index, easily displayed 
evaluation results. In the evaluation indexes integer part represents classification of water quality, 
especially reflecting the extent exceeds corresponding water quality standard when water contaminated 
seriously in individual evaluation; the part of decimals represent exact position of water quality in the 
classification.
    The mathematical model for individual parameter evaluation can be expressed as  
1
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Where Pi  is individual contamination index, Ci  the actually measured concentration of individual 
parameter, Ni  the number of classification while parameter was Ci , , NCi  the standard value of 
classification while parameter was Ci , 1, NCi   the standard value of classification superior to Ni .
Each single parameter index was unified into their corresponding grading of relative standard by single 
evaluation of visualize classification. The weights indexes calculated by formula(1) don’t exist different 
problems, so the overall merit of water quality would be expressed visually by the simplest arithmetical 
method. 
The formula for overall merit can be shown as 
1
1 n
i
P Pi
n  
 ¦                                                                                                                          (2) 
Where P  was overall merit index of many parameters, n  the number of evaluation indexes. 
3.Results and discussion 
TABLE 2 THE EVALUATION INDEXES OF JIAN-GANG RESERVOIR WATER QUALITY 
Evaluation 
parameter 
2006 2007 2008 2009 
DO 1.000 2.044 1.000 1.000 
CODMn 2.733 2.617 2.533 2.954 
CODCr 1.000 1.000 1.000 4.083 
BOD5 1.000 1.000 1.000 1.000 
NH3-N 2.107 1.000 3.010 2.495 
TP 2.125 2.344 2.917 2.083 
TN 1.000 2.560 7.030 3.823 
Cu 1.000 1.000 1.000 1.000 
Zn 1.000 1.000 1.000 1.000 
Fluoride 1.000 1.000 1.000 1.000 
As 1.000 1.000 1.000 1.000 
Hg 1.000 1.000 1.000 1.000 
Cd 1.000 1.000 1.000 1.000 
Cr6+ 1.000 1.000 1.000 1.000 
Pb 1.000 3.075 1.000 1.000 
Cyanide 1.000 1.000 1.000 1.000 
Ar-OH 3.100 1.000 1.000 1.000 
Overall merit 1.357 1.449 1.676 1.614 
According to the average water quality indexes value of Bashang section from 2006 to 2009 and 
environmental quality standards for surface water (GB3838-2002), the results of individual evaluation 
and overall merit for different water quality parameters were shown in Table 2. The overall  water quality 
was good for satisfying water quality requirements for supplying of South-North Water Transfer Project 
which the overall merit indexes were within classĉthe overall merit indexes were 1.357, 1.449, 1.676 
and 1.614 from 2006 to 2009 respectively.
 From 2006 to 2009 two parameters of CODMn and TP were within classĊall parameters were within 
classċin 2006 and 2007, in 2008 the evaluation index of TN was 7.030 which indicated that parameter 
of TN exceeded classč of environmental quality standards for surface water, while the evaluation index 
of TN was 3.823 and CODCr was within classČ.
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Fig. 1 The overall evaluation indexes of different years 
As Fig. 1 showed that the overall evaluation indexes of 2006-2008 rose gradually year by year, while 
that of 2009 decreased, which indicated the water quality was stabilized. 
TABLE 3 THE EVALUATION INDEXES OF FLOOD SEASON AND NON-FLOOD SEASON 
Evaluation 
parameter
2006 2007 2008 2009 
Flood 
season 
Non-
flood 
season
Flood 
season
Non-
flood 
season
Flood 
season
Non-
flood 
season
Flood 
season
Non-
flood 
season 
DO 3.400 1.000 3.150 1.000 2.600 1.000 1.000 1.000 
CODMn 2.750 2.725 2.750 2.550 2.600 2.500 3.450 2.706 
CODCr 1.000 1.000 1.000 3.100 1.000 3.400 4.640 5.305 
BOD5 1.000 1.000 1.000 1.000 1.000 3.250 3.750 1.000 
NH3-N 2.621 1.000 1.000 1.000 3.920 2.364 2.600 2.443 
TP 2.250 2.188 2.375 2.281 2.312 3.175 2.062 2.094 
TN 1.000 1.000 2.750 2.467 10.600 6.745 3.970 3.750 
Cu 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Zn 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Fluoride 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
As 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Hg 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Cd 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Cr6+ 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Pb 1.000 1.000 1.000 3.156 1.000 1.000 1.000 1.000 
Cyanide 1.000 2.017 1.000 1.000 1.000 1.000 1.000 1.000 
Ar-OH 1.000 3.333 1.000 1.000 1.000 1.000 1.000 1.000 
Overall
merit 
1.413 1.368 1.413 1.503 2.002 1.908 1.851 1.664 
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Fig. 2 The evaluation indexes of flood season and non-flood season 
The individual parameter and overall merit were evaluated  and analyzed for Bashang section in flood 
season (months of 7-10) and non-flood season (months of 1-6 and 11-12), whatever flood season and non-
flood season, the water quality was within classĉaccording to the overall merit. DO was within classċ,
CODMn of 2009 was with in classċ, the evaluation indexes of flood season were 1.413, 1.413, 2.002 
and 1.851 while that of non-flood season were 1.368, 1.503, 1.908 and 1.664 respectively, which 
indicated that the evaluation indexes of flood season were higher than that of non-flood season. 
As Table 3 and Fig. 2 showed, the evaluation indexes of flood season were higher than that of non-
flood season, which indicated that the water quality of non-flood season was better than flood season. 
As Fig. 2 showed, the evaluation indexes of non-flood season were less than that of flood season which 
indicated that water quality of non-flood season was better than flood season. Although water yielded 
more and diluting capacities were stronger in flood season, there might be some area contamination and 
spot contamination such as manufacture and industries which contaminants inflowing into the reservoir 
with surface river.
4.Conclusion 
The overall water qualities of Jian-gang reservoir were within clasVĉ satisfying water quality 
requirements for South-North Water Transfer Project which Ar-OH in 2006 and Pb in 2007 were within 
clasVċmajor investigations and further researches should be carried out about the case of TN in 2008 
and CODCr in 2009 exceeding classċ for finding out specific reasons and giving relevant improvement.  
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